ABSTRACT
INTRODUCTION

Community engagement and identifying community representatives
There is wide agreement on the importance of community engagement (CE) in many areas of research and types of research settings. There is particular interest in CE in international research settings, where there are often big differences between researchers and typical participant communities in social and cultural norms, values, goals, resources and in levels of technological understanding. not be appropriate, especially where it has potential to further stigmatize particular groups of communities. 2 Arguments for strengthening CE in international research include to:
• Identify and minimise 'internal risks' (those only visible to those within a community), such as social identity and equilibrium, 3 and risks that can be imposed externally such as stigmatization of the community. 4 • Strengthen informed consent processes in research through dissemination of information on research goals, risks and benefits, and incorporating local views into consent processes.
5
• Empower communities and demonstrate respect, both as a goal in itself and to, in turn, strengthen mutual understanding, trust and credibility of researchers.
6
• Strengthen the acceptability and quality of research.
Engagement with communities often involves interacting with either 'the general community' (however defined) or with some selected members or 'representatives' of those communities. The community representatives interface with research staff and can potentially be involved in a broad range of research activities, including protocol development, providing information and obtaining consent, data collection, reviewing access to data and samples, and dissemination or as co-authors in publication of research findings. There is relatively little published experience of CE in practice in international research settings. The information that is available is focused on Community Advisory Boards or Groups (CAB/CAGs), or variants of these, not least because such groups are increasingly recommended or even required by research funders. 7 In many drug or vaccine trials, establishment of CAB/Gs has therefore come to be understood as 'standard practice '. 8 Studies to date suggest that two key challenges in CE include defining the communities of interest in research, and identifying who can be considered to 'authentically' represent those communities. 9 In broad terms, definitions of community can be based on geography, on special interests or goals, or shared situations or experiences. 10 For individuals themselves, community membership may be choice-based (for example membership of a women's group), or linked to innate personal characteristics (such as age or ethnic group). In many cases people are members of multiple communities, with membership shifting over time and space. In health research more specifically, definitions of community can be internally or externally defined, but in much non-participatory research, relevant communities at least initially are often defined by researchers who are external to communities.
11
Definitions of communities are therefore often related to the nature of the research activity (for example, does it involve a particular geographical area or illness group) and where the institution is based (for example, is it based in a rural or urban setting). For CAB/Gs, often initiated by researchers working in low income settings 12 varying definitions of community have contributed to some groups including members from a broad cross section of the community ('broad community', see for example Shubis et al.), 13 and others consisting more of a particular population identified in a proposal ('populations specific', see for example Morin et al.).
14
In terms of selection of representatives of the communities that are identified either internally or (more typically) externally in CE activities, individuals might be selected or select themselves to speak on behalf of a particular community. They might also be selected or select 
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themselves as typical members of that community; where their views reflect those of their communities through being typical of other community members. Individuals considered typical might be identified on the basis of characteristics such as where they live, their education level or their religion. Representatives who speak on behalf of communities are often relatively charismatic, well known, and outspoken, such as leaders of large women's groups or religious elders. 15 These characteristics may make these representatives more able to voice their views and options, and ensure they are heard, but it may also mean they are rather unusual or express atypical ideas or approaches. Typical community members may be less well known and vocal, but may have greater contact with and awareness of everyday issues and concerns in their communities, including those of the most vulnerable and marginalized members.
Although CAB/Gs vary significantly across and within low income sites, in many cases members appear to be asked to advise researchers on behalf of the communities they represent, as opposed to through being typical members of those communities. This is not always openly stated, but is suggested through selection procedures that include requiring members to be literate, and asking organisations such as women's groups to nominate or elect a member. It may also be suggested through roles that require members to act as a 'bridge' between community members and researchers, or to raise issues and make recommendations 'on behalf of ' community members.
While working through CAB/Gs has been shown to strengthen research relationships and ethical practice, 16 documented challenges beyond defining communities and their representatives, as described above, have included ensuring clarity in roles and adequate training to fulfil those roles, facilitating appropriate selection and motivation of members, and avoiding politicisation. A specific set of tensions have been identified around the dual functions that some CAB/Gs have of both advancing the research and protecting the community; 17 duel functions that can potentially conflict with one another.
In this paper we contribute to the small but growing body of work documenting experience of working with community representatives in low income settings by describing and evaluating the establishment of a network of representatives which was set-up by a large biomedical research programme. Drawing on the above distinctions from the literature, we aimed to establish a network of representatives of the broad communities in the geographical area within which much of the research takes place. Over time we have shifted our approach from identifying representatives who speak 'on behalf of' local community members towards those who are more 'typical'. The network of KEMRI community representatives was established as an additional channel of interaction beyond the more formally recognised community leaders and gate-keepers such as chiefs, village elders and other opinion leaders, and beyond the institution's more population specific CAB for HIV studies. The entire set of community engagement activities is an action research programme where we are continuously acting, learning, changing and re-acting.
In a previous paper we shared some initial views on the strengths and challenges of working with this network of representatives. 18 At that stage we were not in a position to share the views and insights of the KCRs themselves. In this paper we describe the institutional context and the approach to selecting KCRs, and the study methods. We then present the demographic characteristics of KCRs and compare these with those of the population they represent, and explore KCRs own perceptions of their roles, and of the challenges and benefits of undertaking those roles. We conclude by showing how we have drawn upon these data and on broader experiences to amend the selection of the latest network of KCRs in an effort to ensure that they are more typical members of the area, a feature we are increasingly emphasising.
Establishing a network of community representatives at the KEMRI-Wellcome Trust Programme
The Kenya Medical Research Institute (KEMRI) Centre for Geographical Medicine Research, Coast (CGMRC) is one of 10 research centres in Kenya administered by KEMRI, a parastatal organisation under the Ministry of Health, and mandated to carry out health research in Kenya. A collaborative research programme was set up between KEMRI CGMRC 19 and the Wellcome Trust in Kilifi in 1989. A diverse range of health research activities, from basic immunology through clinical studies to implementation studies, are conducted by the programme across East Africa. Some studies draw on the KDHSS (Kilifi Demographic and Health Surveillance System); a geographical area covering about 240,000 people in 5 government administrative 'locations' surrounding Kilifi District Hospital (see Scott et al. 20 for current figures).
The KCR network was set up as one activity amongst many in a broader community engagement programme for the institution. The intention behind selection processes for KCRs was to enable residents of the locations to assist with the selection of representatives, and to ensure that those representatives came from and were aware of ideas and concerns across the geographical area. In this way, the representatives would be physically located across a wide area, and be accepted by people from their location as appropriate to interact with KEMRI.
The process of selecting and working with this new group of KCRs in 11 locations has been described in detail elsewhere, 21 and is summarised in Box 1. Steps 1 to 3 apply to new KCRs. In summary, two selection methods were used; in one method used in 3 locations, area administrative leaders (chiefs) nominated the prospective representatives; in the other method used in 11 locations, local Community Based Organizations (CBO) 22 nominated their own members as representatives. The CBO system was used as members are local residents, meet regularly, and are a recognised existing community communication channel.
A survey conducted prior to KCR selection showed that one in eleven community members were in an active CBO. 23 The name KCR was decided by the KCRs themselves, and their roles, which were predefined by KEMRI staff with external advisors, were deliberately NOT about proactive information giving or mobilisation on behalf of researchers. Instead their roles were to:
• reflect typical community views on the research centre's activities through regular feedback and ad hoc meetings between KEMRI staff and KCR members.
• increase community understanding of research through being able to respond to questions about KEMRI during their daily lives; and • distribute Information Education and Communication (IEC) materials
It was clarified from the outset, including in the public endorsement meetings, that these roles were voluntary 24 and were to be undertaken as part of KCR's normal daily life, that is, KCRs were not employees of the research programme. In addition to the quarterly meetings with a dedicated team of community facilitators employed within the community liaison group (CLG), 25 KCRs could communicate with KEMRI through phone calls or text messages to a CLG hotline; letters by post; visits to the CLG office; or messages sent via staff members. A KCR guideline outlining selection processes and roles, methods of replacement of inactive members, and decision-making processes was developed and harmonized in consultation with all KCRs. In addition to T-shirts, programme support to KCRs included small travel and lunch allowances of Ksh.300 ($3.75) 26 at each of 3 location-level meetings in a year, and a slightly higher 21 Marsh et al., op.cit note 18. 22 CBOs included formally registered groups such as land-buying groups, farmer groups, development groups, as well as small scale informal groups such as merry-go-rounds (cash transfer groups), small traders, and youth groups. We identified 569 groups, one-third of which were unregistered. 23 
METHODS
The community engagement activities at the KEMRIWellcome Trust Programme are an action research activity, approved by the national science and ethics committee of Kenya (SSC 1463).
In this paper we draw primarily on data from the KDHSS, on routine reports written by CLG staff or KCRs between 2005 and 2007, on self-administered questionnaires from KCRs and on focus group discussions with purposively selected KCRs. We also draw on CE routine reports to highlight changes taking place since this research was undertaken.
Records reviewed include minutes from KCR quarterly meetings (n = 56 reports), reports from training of KCRs (n = 7 reports), records of endorsement activities (n = 14), and community facilitator meeting minutes (n = 8). Self-administered questionnaires were filled by all 140 KCR members. DK interviewed KCRs selected on the basis of proportion of meetings attended; 6 KCR groups were selected to reflect varying attendance rates, and 4 members from each of those 6 groups interviewed (chairperson, secretary and two members). A total of three focus group discussions and 3 in-depth interviews were held with the KCRs.
KCR members gave verbal consent for use of routine data, and signed consent before participating in interviews. To ensure trustworthiness of findings given our involvement in the community engagement process, we followed accepted approaches for document analysis, involved more than one person in each step of the analysis, and held discussions on findings among ourselves and the wider CLG (see also Marsh et al., 2010) .
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FINDINGS
KCRs: characteristics and place of residence
Overall, the gender distribution and proportion of main formal religions in KCRs was similar to that of the KHDSS population (Table 1) . However KCR members were slightly older and more educated than the general population, and were less likely to report traditional beliefs. GPS data positioning of KCR residencies against population distribution in each location revealed that while KCRs were well distributed across locations, some poorly populated areas were not covered by a KCR (Figure 1 ). There was a wide range in the ratio of KCRs to the population per location (from 1:566 to 1:3016; Table 2 ), but these data are difficult to interpret: areas with low KCR/population ratios are often those with low population density.
Average attendance for 5 meetings over an 18 month period for all KCRs was 74%, ranging from 30% (reported twice in two KCRs) to 100 % (reported 13 times in 7 KCRs) (Figure 2 ). Sixteen out of 140 KCR members (11%) ceased to be members over that time period. Of these, 3 died, 3 emigrated while 10 moved on to formal employment elsewhere. Eight of the 16 inactive KCRs (50%) had been replaced by July 2007 through direct election by community members in a public meeting organized and presided over by the area government administrator (chief).
The endorsement process of the KCRs suggested that the CBO approach to selection was more acceptable to community members attending public meetings than representatives being identified by chiefs. All KCRs nominated through CBOs were endorsed by the public, while three members of the three KCR groups nominated by Chiefs were rejected on the basis of non-residency and lack of transparency, and were later replaced with others directly elected by the community. A total of 140 KCR members were endorsed, chiefs and assistant chiefs (n = 50) were included as co-opted members in their 
. (female, IDI).
However KCRs often described wanting to take on a more proactive role, including holding community outreach activities, accompanying field workers to homesteads, being informed of all studies and participants in a given area, and actively following-up research refusals to discuss the importance of research participation. The latter worried us because of the potential for KCRs to exert pressure on those unwilling to participate in research. 29 Some KCRs requested roles that were not directly related to on-going research including dispersing over-the-counter drugs, selling and distributing bed nets and income-generating activities. These requests sometimes were a reflection of their own lack of clarity in the distinction between KEMRI as a health research organisation and as a treatment provider, and might also have been linked to community members' and their own priorities and concerns, and to KCR members wanting to consolidate their prior and increasing power positions and potential influence with regards to the research centre, as discussed below.
In one location, and repeated in other locations over time, some KCR members said that as a 'bridge' between KEMRI and the community, KCRs could also block information flow or distort information in situations where their individual requests were not met by KEMRI. P2: . . . do you remember during the previous quarterly meeting where the chairman said, KCR twaweza ganga na pia twaweza roga ['we can treat and we can bewitch' meaning], we can say good things about KEMRI and at the same time say bad things about KEMRI . . . I mean with the influence KCR currently command in the community, we can decide to influence the community negatively if we want to, and they will listen (male, FGD2)
Perceived benefits of being a KCR
The main benefits of being a KCR were reported to be an increased knowledge of medical research and of KEMRI's role, and having gained some information on health issues. Also mentioned as benefits were the various types of support offered to KCRs described above, including t-shirts and travel and lunch allowances. Many KCRs also reported that being a KCR strengthened their prominence and respect at the interface: i.e. both in the community and with KEMRI staff (Box 2, quotes 1 and 2). There were hints throughout discussions that a strengthened relationship with KEMRI was expected to be reciprocal; that while they act as a bridge to the community, KEMRI should also be a bridge to improved treatment for themselves or their families (Box 2; quote 3).
Certainly, there was a constant series of requests from KCRs for employment, funds, treatment services, health advice, transport lifts and various other resources. Some requests took a substantial amount of time in negotiation. For example 'bus fare' refunds were initially agreed at a rate of $2 for scheduled quarterly locational meetings; an amount that was above the average daily income of less than $1 in rural areas and $2 in urban centres at the time. The amount was doubled following discussions, but immediately thereafter discussions began for a higher rate. Employment into the research programme is generally viewed as a main benefit to the community, with requests for employment opportunities for KCR members, their relatives and members of the broader community made regularly and strongly in KCR meetings.
Perceived challenges of working at the interface
An important challenge raised repeatedly by all KCRs concerned the frustration that arose as a result of community members generally not having a clear understanding of their roles, with the perception that KCRs could help them access treatment from KEMRI, or that they should be more proactive in engaging with community members (Box 2; quotes 4 and 5). In responding to concerns about KEMRI, especially around rumours about devil worship that are typical of our setting and many others, 30 some community members accused KCRs of having 'sold out' to the organisation in order to gain large allowances (Box 2; quote 6). Other more practical challenges for KCRs included long distances between each KCRs residence making meetings difficult, not having any resources to organise their own meetings outside the quarterly meetings, and a sense of having been given an overwhelming amount of information about studies.
KCRs reports of their impact
Despite some of the above challenges, KCRs described their impact on the community in dramatically positive terms, including for example the community having a better understanding of research, improved health, reduced mortality and being treated better in the Kilifi District Hospital. They also described a reduction in rumours and concerns about KEMRI, and reported that KEMRI is now more accepted in the community: P2: . . . this has also changed the picture of KEMRI, because we are respected and we are associated with KEMRI, then KEMRI is also being looked at as a ago (P2, FGD2) 3 rd quote . . . I think that I will be attended as one of them (KEMRI staff). I would tell them to investigate me (nichunguzini). I feel this and that. It would be easy for me to say because there is that freedom of communication. It is not the same as someone who has never known you, never seen you, has only been written for a name, you will then say we do not do those investigations, go to (Kilifi) hospital . . . I will then get support, and you will be like you have gotten a stepping stone (P1, female, IDI).
Box 2. Illustrative quotes -Benefits and challenges of being a KCR
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th quote . . . people think that if they go to them [KCR] they will get a chance to go direct to KEMRI. The community members think that KCRs are doors to KEMRI but they don't know that KEMRI aims to benefit the whole community . . . some community members follow them [KCRs] for drugs and the KCRs have none. (CH2, QM 06, CFN (community facilitator notes)).
5
th quote . . . the community are complaining to him [KCR] that 'we endorsed you to educate us about KEMRI and research but you ain't visiting us to do so. We will not accept you come next election. They compare us with a local (name) CBO members who visit households to educate them on various issues of their concern. So, he said the community have high expectations from them . . . (TK, 2QM 07).
6
th quote . . . People in the Matatu [public minibus] started talking about KEMRI, . . . two KCR members from Jaribuni and later [another KCR], tried to explain the role of KEMRI, and were told that they had been induced into devilworship, that is why they were defending KEMRI. . . . other KCR members said it is common in the community for people to say KEMRI is devil worship organization. . . . [because] of the big vehicles, big salaries, many workers, and they ask where KEMRI gets all the money from (JB1, QM 06,CFN) respectable organization. So the bad picture of KEMRI is changing, (male, FGD2).
Interview bias is expected to have influenced the above reports and comments, but of interest is that the issues that were raised and discussed in KCR meetings (discussed above as personal KCR requests, and also the more research related comments summarised in Box 2) are reflective of issues raised through more in-depth discussions with a range of community members, 31 suggesting that the concerns brought forward in meetings are in some way 'representative' of many others living in the area.
Contributions of KCRs to changing policies at the programme
While research staff might not express the impact of the KCR network in such dramatic terms, issues raised through the network have contributed to a whole series of policy and practice changes within the unit including new more transparent employment policies focusing on local employees from across the KDHSS wherever possible, 32 a new schools-based participatory action research project aimed at increasing exposure of science students in local schools to researchers and research activities as regularly requested by KCRs, 33 new guidelines concerning community engagement for all studies at the programme aimed at meeting demands for more information-sharing on the research programme and studies, 34 and steps towards the development of institutional guidelines for the research programme regarding benefits and payments. 35 More broadly, the increasing amount of interaction between KEMRI staff and community members through this network is perceived by the community liaison group to have strengthened mutual understanding and trust.
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DISCUSSION
Key challenges in community engagement include the definition of communities, and who can be considered to authentically represent those communities. 37 In Kilifi, we established a network of representatives of a geographical area covering approximately 240,000 people living in the locations surrounding Kilifi district hospital, as one mechanism to interact more with community members. The intention was both to enable residents of the locations to assist with the selection of representatives, and to ensure that those representatives come from and were aware of ideas and concerns across the area.
In this paper, we have shown that the KCR members selected using the combination of approaches described led to community members being representative of the general community in terms of gender, but being slightly older and better educated, and less likely to follow traditional beliefs. The network was well sustained over the 18 months we analysed, with a high degree of meeting attendance and low degree of turnover rates. We have also shown that the KCR members reported good understanding of their roles, suggesting good training, and that they raised many issues either personally or on behalf of community members that we understand are 'typical' of the priorities and concerns of many community members, including an interest in and demand for more personal benefits in terms of access to health care and other resources. A clear term for each KCR network of two to three years enables the amount of social interactions and potential mutual understanding through open discussion and critique to increase significantly over this period of time.
The issues raised through the network have contributed to a series of policies and activities that have important implications for how studies are designed and implemented on the ground, including how communities are consulted and informed about studies, new thinking about appropriate benefit sharing approaches across the programme, more locally appropriate consent processes, and fairer employment policies. These changes are all aimed at ensuring that in contexts where research is much needed but strong inequities and potential for unfairness exist, ethical practice is supported not only through careful prior review that includes an awareness of local priorities and concerns, but also by careful consideration of and monitoring of how research is actually being conducted on the ground, over the entire course of studies. Of interest was that these achievements were not clearly articulated by KCRs themselves. Ensuring that these contributions are reported back to network members over time could contribute to greater motivation and mutual understanding, including the very real contributions, and their limits, that this network of representatives can and should make. The latter is not straightforward, given the range of influences 31 on policy, practice and experience in such a large and complex research institution, and the range of different types of representatives engaged with in addition to the KCR network.
There are several more specific concerns regarding the functioning of this initial network of KCRs. Firstly, although relatively well spread out geographically, the KCRs are not entirely typical of the general community, in that the most vulnerable groups are least likely to be involved in community-based organisations, or to be nominated from within CBOs to attend open days at the programme and be selected and endorsed as locational representatives. In the subsequent rounds of KCRs, in an effort to reduce this concern and to strengthen geographical representation, selection was not through CBOs but through public meetings at the sub-locational level (43 meetings, with an average attendance of 250 people (range 80-400). 172 KCR members were elected, 85 (50%) of whom were men, and a further 53 administrative leaders co-opted to KCRs.
Although not yet formally analysed, this approach is understood by the community liaison team to have ensured that KCRs are more typical of other community members in terms of levels of literacy and religious beliefs. Given that many social networks in this community, as in others, are horizontal rather than vertical (i.e. with others with similar characteristics and levels of resources), 38 issues raised by members of the network are likely to be representative of others in the community, in turn strengthening mutual understanding. Nevertheless, we recognise that the most vulnerable groups in terms of income and literacy levels in the community will remain underrepresented in this network; an important bias given that many research participants in our setting have very low literacy levels. 39 This point illustrates the importance of ensuring that such a network is continually amended to strengthen representation of all community members, and that it is at most only one part of a wider community engagement strategy for a research programme and study, which might need to seek out views and concerns of specific vulnerable groups in other ways (for example through specifically designed qualitative studies or consultations with target groups). With regards to the new KCR network, election by residents in the sub-location in which they live presents not only possibilities (for example, of building relationships and a sense of collaboration between communities and the programme), but also challenges, such as expectations among community members that KCRs should be lobbying for greater research-related benefits for their own location, and a possibility of KCRs being perceived as having 'failed' if they do not do this.
Another potential concern is the amount of discussion in KCR meetings about personal allowances and benefits, and in particular access to treatment. Although these discussions can be frustrating for everybody involved, we believe that these might be an inevitable part of building a relationship and mutual understanding between a relatively well resourced research institution, and representatives of a low income community with inadequate health care. As described elsewhere, 40 discussions around personal benefits might be linked to the relatively vague distinction between voluntary activity and employment, and descriptions by researchers of payments as reimbursements of cost incurred and of time, while they are perceived as simple payments by KCRs and community members. 41 One issue with regards to levels of payment, as also discussed by Angwenyi et al. in this collection is that extrinsic motivations such as cash have the potential to crowd out intrinsic motivations, such as interest in protection of communities. Payments may also introduce relationship challenges between representatives and their community members. On the other hand where there is no motivation, or there are costs to volunteers, there is a possibility that the goals of community engagement (including to strengthen research relationships and ethical practice) will be undermined. The negotiations concerning the levels and types of reimbursement and motivation, if handled well, may represent a process of building trust within the relationship 42 where each agreement is tried, tested and re-evaluated. Community representatives begin to better understand the funding constraints and limitations of a particular study or of the institution, while the research organisation learns about areas that may need greater flexibility or focus in funding, or greater explanation. With the second network of KCRs these negotiations have been less regular and emotional, as the terms were clearer and more appropriate at the outset, but they remain present. Discussions with KCRs have contributed to an interest in developing a clearer policy on benefits for individuals and participants for all the studies, 43 and once the studies are over. With regard to the specific issue of access to relatively good treatment through KEMRI, there is clearly a need to continue to explain in community engagement activities that the support that KEMRI provides for in-patient paediatric services through the district hospital is available to all children, regardless of participation in research.
A related concern to the negotiation of additional personal benefits is the request from KCRs for more proactive roles (which would change the role of KCRs closer to staff, and require some form of remuneration). There were a number of reasons for the limited role for KCRs, including the complexity of many research messages and the difficulty of knowing if and how these are passed on to others, and -most importantly -an interest in ensuring that KCRs remain able to independently critique KEMRI. This is clearly a very difficult balance to get right: to adequately compensate for time spent with KEMRI on meetings, and to avoid perceptions or realities of the network representing KEMRI rather than the community. It is a balance that is likely to be a challenge in many contexts, and one that we in Kilifi aim to continue learning about and monitoring over time.
CONCLUSION
Community engagement is increasingly advocated in international biomedical research for both intrinsic ethical values (for example, showing respect) and for instrumental purposes (for example, improving consent processes). The KCR network in Kilifi is aimed at geographical representation, with members being typical of the areas that they come from, and with residents from that area having some say in their selection. We have found this approach a valuable way of strengthening the relationship between researchers and local populations, with the potential to build trust and counter concerns and rumours, and ultimately to strengthen ethical practice. Strong support from senior leaders at the research programme has been essential; as has adequate long term funding.
There are however clear challenges and limitations with the functioning of this network. These challenges highlight the importance of continuous discussion about and clarification of roles, payments and lengths of time of service; to the need to respond to diverse problems when they arise through a well organised and supported community liaison group; and the potential for inadequate inclusion and therefore direct representation of the most vulnerable and marginalized members in the network. Furthermore, KCRs have the potential to act in a way that is counter to community engagement goals by adopting gate-keeper roles or by perceiving themselves as increasingly accountable to researchers as opposed to community members. Finding other ways to achieve deeper and broader levels of community engagement have therefore been, and remain, essential in our setting. Given the growing interest in, and in some cases, requirement for Community Advisory Boards or Groups (CAB/ CAGs) by funders and ethics committees, and that our findings resonate clearly with the strengths and challenges documented by others working with representative groups and networks, our research experiences are likely to continue to draw upon and be relevant to others working at the interface between research institutions and communities in similar low income settings.
